Background: Mental disorders are among the main causes of global disability in
relationship problems, 9 and Srilatha et al 10 showed that the presence of caries in adolescents was influenced by emotional and behavioural difficulties. In addition, Staberg et al 11 found that externalizing children with high risk of caries presented more impulsivity and conduct problems (eg, become angry when corrected, act without thinking) than children with low risk of caries. When these children come to dental settings, both the dentist and the family should be prepared to deal with such difficulties. Children may present with difficult behaviour to manage due to a series of well-known established factors, such as parental characteristics, clinical procedures (eg, use of injection for local anaesthesia), pain, negative previous dental experience, and other psychosocial characteristics of children, such as dental anxiety/fear. [12] [13] [14] Only more recently have studies drawn attention to psychological characteristics and their association with the behaviour of children during dental treatment. Vasiliky et al 15 showed
that the child's psychological functioning was related to dental anxiety and behaviour during dental appointments involving local anaesthesia. Furthermore, children who present with temperamental difficulties or emotional problems are more likely to demonstrate non-cooperative behaviour in the dental setting. 12, 16 The studies mentioned above highlight the importance of understanding how mental disorders can affect the behaviour of children during dental treatment, as it would help the professionals to plan the best approach for each child. In order to help to predict children's behaviour in the dental office, Pandiyan and Hedge 17 have suggested the use of behavioural-screening questionnaires, such as the Strengths and Difficulties Questionnaire (SDQ), an instrument for detection of social-emotional and behavioural problems in community and clinical settings. Their study only described the characteristics of children receiving treatment in dental clinics and did not associate the psychological characteristics with the behaviour of the children in the dental office. Therefore, the objective of this study was to test the association of the children's psychological attributes using the SDQ with the behaviour displayed by them during routine dental treatment. The hypothesis to be tested was that negative behaviour during dental treatment may be associated with social, emotional, and behavioural problems.
| MATERIALS AND METHODS
This cross-sectional study was reported according to the "Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)" Statement. 18 The size of the sample (minimum) was calculated assuming that the prevalence of behavioural problems in Brazilian children is 20.8 per cent. 19 An 80% power, with a standard error of five per cent, and confidence level of 95 per cent were considered. To cover non-response, the sample was increased by 10%. The minimum sample size was estimated at 107 children. Children, aged between 4 and 12 years of age, accompanied by their mothers were included. Those children who were attended in the emergency and those children whose mothers and/or children were not able to understand and answer the questionnaire were excluded. New patients attending the Paediatric Dentistry Clinic, at the School of Dentistry, Federal University of Pelotas (UFPel), Brazil were randomly selected according to the order of arrival, until the target number had been reached.
Data were collected from May to December 2016. Interviews were conducted with both mothers and children before the dental visit, and then, children's behaviour during dental treatment was assessed. Treatment was performed by dental students, with experience in Paediatric Dentistry, under direct supervision of a professor (Paediatric Dentist). Children were managed following the recommendations of the American Academy of Pediatric Dentistry, and the operators were trained to use the techniques of tell-show-do, positive reinforcement, nonverbal communication and descriptive praise, ask-tell-ask, direct observation, and voice control. 20 Protective stabilization technique and sedation technique were not used. The questionnaire was comprised of questions about social-demographic data, and psychological data about the mothers and children.
| Independent variables
The main independent variables, child's psychological attributes, were obtained using the Strengths and Difficulties Questionnaire, which was completed by parents (SDQ-P). 21 
Why this paper is important to paediatric dentists
• This study demonstrated a strong association between children's internalizing and externalizing problems and behaviour during dental treatment.
• This cross-sectional study investigated the effect of psychological attributes on child behaviour during the dental treatment.
• Findings highlight the importance of paediatric dentists recognizing the possible influence of mental disorders, rather than just focusing on the effect of dental treatment on child behaviour when planning dental care.
It is a short screening tool comprised by 25 items divided into five subscales, namely "emotional symptoms," "conduct problems," "hyperactivity-inattention," "peer relationship problems," and "prosocial behaviour." Each item is rated according to a three-point Likert scale (zero = Not true; 1 = Somewhat true; and 2 = Certainly true). Overall score, named as Total Difficulties score, (0-40) is obtained by summing up the scores of all the subscales, with the exception of the Prosocial behaviour subscale. Higher scores indicate the difficulties, except for Prosocial behaviour subscale, where a high score indicates strength. For analysis purposes, the categories were pooled in Internalizing problems and Externalizing problems subscales, as indicated for studies with low-risk population and epidemiologic studies. The Internalizing problems subscale is comprised of the emotional symptoms and the peer relationship problems subscales. The Externalizing problems subscale is composed of the conduct problems and the hyperactivityinattention subscales. 22 Each subscale was dichotomized in normal and abnormal using the mean score.
| Co-variables
Age was collected in years of age and categorized as 4-6 years, 7-9 years, and 10-12 years. Severity of maternal anxiety was assessed using the Beck Anxiety Inventory (BAI), 23 which is a 21 item self-report inventory where each item is scored between zero and three. A cut-off of 21 was used to classify the anxiety level in: a) No anxiety (no and mild) and b) Anxiety (moderate and severe). Children's dental anxiety/fear was measured using the Venham Picture Test (VPT). 24 This tool consists of eight different cards. Each card has two figures showing a child who is anxious (rated as one score) and another who is not (rated as zero score). The children were then asked to choose the picture which best represented what they were feeling at that moment. The total score for VPT was recorded. A cut-off of four was used to describe anxious children.
The dental treatment performed was identified in the dental records of the children. Three categories were considered as following: (a) Minimally invasive (clinical examination, supervised tooth brushing, and topical fluoride), (b) Invasive (dental restoration and orthodontic treatment), and (c) Very invasive (endodontic treatment, restoration with the use of rubber dam and/or use of local anaesthesia, and tooth extraction). 13 
| Dependent variable (Outcome)
During dental visits, two evaluators assessed the children's behaviour using the Frankl Scale, 25 which classifies the behaviour as "definitely negative" (score 1), "negative" (score 2), "positive" (score 3), and "definitely positive" (score 4). Details about categories and criteria definitions of the Frankl' Scale are described in Frankl et al 25 . This scale was used at the beginning, during and at the end of the treatment, and the peak score was then taken into consideration, 13 it being the most negative score observed during the session.
| Training and calibration process
The interviewers (two dental students) received 2 hours of theoretical training on how to apply the questionnaire. The behaviour was assessed by two dentists with PhDs degrees in Paediatric Dentistry previously trained and calibrated. Twenty children who were not included in the final sample were assessed in the calibration, with concordance assessed by a weighted kappa coefficient. Inter-examiner agreement was tested against a "gold standard"-an experienced examiner. Inter-examiner Kappa values ranged from 0.87 to 0.95.
| Statistical analyses
Statistical analyses were performed using Stata 14.0 (Stata Corporation, College Station, TX, USA). For analysis purposes, behaviour was dichotomized as positive (definitely positive and positive categories) or negative (definitely negative and negative categories). As aforementioned, SDQ-P' was considered employing Internalizing and Externalizing subscales and the Prosocial behaviour subscale. A descriptive analysis of the sample was performed. The chisquare test was used to analyse the effect of the children's psychological attributes on their behaviour during the treatment. Poisson regression models were used to assess the association between the social-emotional and behavioural problems and children's behaviour during the dental treatment. The overall score and each SDQ-P' subscale (Internalizing problems, Externalizing problems, and Prosocial behaviour) were analysed in separate Poisson regression models adjusted for co-variables (child's age, maternal anxiety, child's dental fear/anxiety, and complexity of dental treatment). Magnitudes of associations between independent variables and the outcome were estimated by means of Prevalence Ratio (PR) and 95% confidence intervals (CI). A significant level of P ≤ 0.05 was adopted.
| Ethical viewpoints
The Human Research Ethics Committee of the Federal University of Pelotas approved this study under Protocol number 29/2013. To participate, all mothers were invited and they signed an informed consent form. After maternal consent, children were invited and they signed an assent form.
| RESULTS
A total of 128 children aged between 4 and 12 years participated in this study. Table 1 describes characteristics of the sample and the behaviour presented during dental treatment according to the Frankl criteria.
3.1 | Children behaviour on dental setting
and psychological attributes Table 2 shows the association between the psychological attributes and children's behaviour during dental treatment. The overall score, which showed the total difficulties of child, was associated with the behaviour during dental treatment. Internalizing (P < 0.001) and externalizing (P < 0.001) problems were also strongly associated with negative behaviour during dental treatment; however, an association between the behaviour during treatment and prosocial behaviour (P = 0.170) was not observed. Table 2 also shows the results of the adjusted Poisson regression models. After adjustments for maternal and children's characteristics (for child's age, maternal anxiety, child's dental anxiety, and complexity of dental treatment), children who presented higher scores on total difficulties (overall score), internalizing and externalizing problems had higher prevalences of 436%, 304%, and 236% of noncooperative behaviour than children with psychological attributes within the normal range.
T A B L E 1 Distribution of the sample according to the behaviour presented during dental treatment using the Frankl behavioural scale. Pelotas/Brazil (n = 128 children) T A B L E 2 Chi-square test and adjusted multivariate analysis (AMA) of association between social-emotional and behavioural problems (SDQ-P' subscales) and the behaviour presented during dental treatment in children aged between 4 and 12 y. Pelotas/Brazil (n = 128 children) 2018
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| DISCUSSION
This study demonstrated a strong association between the emotional and behavioural problems and children's behaviour during dental treatment. It was found that non-cooperative behaviour, using the Frankl criteria, was associated with the presence of internalizing and externalizing problems, domains related to children's difficulties in the SDQ-P. No association was found with prosocial behaviour, which measures psychological strengths of the individuals.
Internalizing problems refer to emotional symptoms, including the excessive control of oneself, and may limit the social experiences of children, which tend to create obstacles for the psychological adjustment. 26 Externalizing problems are those concerning to impulsivity and conduct problems and refer to behaviour problems manifested in children's outward behaviour and reflect children's negatively acting on the external environment. 27 Such characteristics may interfere with daily routines, such as tooth brushing, directly affecting the oral health. 11 Behavioural problems have also being associated with dental caries, 10, 11, 27 and children who presented with early childhood caries were found to be less sociable, less energetic, highly distractible, and less rhythmic. 27 According to previous authors, these characteristics can indicate that children's attitudes towards the preventive and dietary measures are difficult to modify which renders them more susceptible to developing carious lesions. Besides that, children with these characteristics are more susceptible to negatively react to unfamiliar situations, such as a new person or environment. 27 It has been suggested that psychological attributes can help predict child behaviour in dental settings; however, no study has shown the influence of internalizing and externalizing problems on behaviour presented during dental visits. Aminabadi and coworkers 16 demonstrated that children who are more temperamental, those who display traits of anger, irritability, fear, reaction, reactivity, and shyness, behave more negatively during dental treatment. Moreover, a child's temperament seems to play an important role in the development of future conduct problems. Children who present with emotional problems during their early childhood are more likely to demonstrate higher levels of emotional and behavioural difficulties later in life. 28 Therefore, the early identification and management of behavioural problems is crucial not only to avoid future psychological problems and to help developing copping strategies, but also may help individuals to adopt healthy oral habits and help professionals to deliver effective dental treatment. The influence of demographic, socioeconomic, and maternal characteristics on child behaviour during dental treatment is well established. Younger children tend to present more negative behaviour than older children, and it is expected that the behaviours will improve as children get older. 16, 24 This is also true for fearful children and those whose mothers are anxious. Feelings such as dental fear/anxiety not only negatively influence a child's behaviour, 13 but can also affect their oral health status and their pattern of dental attendance. 29, 30 Furthermore, clinical characteristics may also influence child behaviour. The more complex the dental treatment, the more negative the behaviour tends to be. 13 In the qualitative study of Morgan, 14 children who experienced dental local anaesthesia reported a specific trait of anxiety externalized as "painful to bear," reinforcing the influence of clinical context on child behaviour. In the present study, the association between social, emotional, and behavioural problems and the behaviour in the dental setting remained even after adjustments for age, child dental fear, maternal anxiety, and complexity of dental treatment, indicating that mental disorders may also influence the child behaviour during dental treatment. This study has some limitations that should be emphasized. The cross-sectional nature hinders causal inferences. In addition, although a minimum sample size was calculated, the generalization of the results to different populations should be performed with caution, since the sample studied belonged to a Public Dental Clinic at a School of Dentistry. One of the strengths of this study is the fact that the evaluation of child behaviour was performed by two observers, with PhDs in Paediatric Dentistry, who achieved high agreement. In addition, social, emotional, and behavioural problems of children were assessed using the SDQ-P, a reliable and valid tool developed to screen mental disorders. Given the fact that the risk related to mental disorders of the studied population was unknown, the constructs of Internalizing and Externalizing problems were used, ensuring a more conservative approach of behavioural problems, as previously recommended in these situations. 20 In conclusion, children aged between four and 12 years, presenting with internalizing and externalizing problems, tend to behave more negatively during dental treatment. The present study showed that mental disorders can be associated with uncooperative behaviour in the dental setting.
